Detection of a tyrosine-phosphorylated form of cyclin A during liver regeneration.
Cyclin A functions in both the S and G2-M phases of the cell cycle. The expression of cyclin A during liver regeneration was compared with that of cyclin B1 and p34cdc2. Liver regeneration was followed at 2-h intervals from 12 to 48 h after partial hepatectomy (PH). Immunohistochemical staining using proliferating cell nuclear antigen revealed DNA synthesis peaks at 18 h after PH. The most intense nuclear staining of hepatocytes with cyclins A and B1 and p34cdc2 antibodies occurred at 26 h post-PH, which corresponds with the onset of mitosis. Quantitative mRNA expression of cyclins A and B1 and p34cdc2 was determined by competitive reverse transcription-PCR. Construction of mRNA internal standards and coamplification during reverse transcription-PCR allowed quantitation of all three cell cycle genes. At 24 h post-PH, cyclin A mRNA levels were approximately 5 fg/100 ng total RNA. In contrast, cyclin B1 and p34cdc2 levels were 20-fold higher, 100 fg/100 ng total RNA. Cyclin B1 and p34cdc2 mRNA levels showed two peaks, at 26 and 38-44 h post-PH, whereas the levels of cyclin A were constant during this interval. Immunoblots revealed the presence of cyclin A in normal liver, and significant amounts were present as early as 12 h post-PH. At 26 h post-PH, tyrosine-phosphorylated forms of cyclin A were detected. Cyclin B1 and p34cdc2 protein were not present until 22-24 h post-PH, and two peaks were observed, at 26 and 38-44 h, coinciding with the mRNA pattern. Histone H1 kinase activity was associated with the two peaks of cyclin B1 and p34cdc2 expression. The unique pattern of cyclin A expression and detection of tyrosine-phosphorylated forms suggest a different mechanism for the regulation of cyclin A during liver regeneration.